Particles from green and white tissue cultures of Nicotiana tabacum were fractionated by differential and density gradient centrifugation. Besides mitochondria, microbodies and (broken) chloroplasts particles were found able to metabolize 5-amino-levulinate to porphobilinogen and porphobilinogen to uroporphyrinogen. Succinyl-CoA was not synthetized by them but by mitochondria. The porphyrin forming particles had a density of about 1.21 g/cm 3 and were accumulated in fractions between mitochondria (1.19 g/cm 3 ) and microbodies (1.23 g/cm 3 ). Small differencies in density were found between particles from white and green tissue cultures. The data available suggest that the porphyrin synthetizing particles are proplastids or leucoplasts.
In the last few years various experiments with isolated organelles confirmed suggestions 1 that chloroplasts and also etioplasts contain enzymes to synthetize early precursors of chlorophylls and porphyrins 2_4 . The bulk of the enzymes are formed during maturation of these organelles [5] [6] [7] [8] [9] [10] 
Methods
Material and conditions of culture: The experiments were performed with colourless and green tissue cultures of Nicotiana tabacum var. "Samsun", which were grown at 25° on the medium of MURASHIGE and SCOOG u with 10~7g// naphtylacetic acid and solidified by 0.8% of agar 12 .
Fractionation: After harvesting the cells were washed on a Büchner funnel, suspended in buffered sucrose (1 : 1, w/v) which was composed as described by BREIDENBACH et al. 13 and broken in a PotterElvehjem homogenizer. Particles were then separated by sucrose density gradient centrifugation (5 hours, 23-10 3 rpm, Spinco SW 25.1 rotor) following differential centrifugation steps 13 . Gradients were prepared from 30 to 60% sucrose.
Up to 28 fractions of about 1 ml of volume were removed from the bottom of the centrifuge tube by a puncture. After determination of the refraction index of sucrose the different particles in these fractions were detected by enzymes associated with these particles. (Density and refraction index (rc) of sucrose are correlated by the formula: Density = 2.6314 n -2.5080.)
Biochemical assays: Catalase was assayed by the method of LÜCK 14 , succinic dehydrogenase according to HIATT 15 with the use of extinction coefficients of 6.7 x 10 4 cm 2 /mole for H202 (240 nm) 16 and 1.56 x 10 7 cm 2 /mole for dichlorphenol indophenol (600 nm) 17 , respectively. For succinyl-CoA-synthetase the method of KAUFMANN 18 was used and the yield estimated by a standard curve. Porphobilinogen and uroporphyrin were assayed according to MAUZERALL and GRANICK 19 and BOGORAD 20 , respectively. The reaction mixtures used for the determination of 5-aminolevulinate dehydratase and the porphobilinogen deaminase/uropor-phyrinogen-III-cosynthetase system (Porphobilinogenase) 21 are identical with those described in a previous paper 10 .
Determination of protein and chlorophyll: Protein was determined by a modification of the method of LOWRY et al. 22 . Aliquots of the fractions were diluted with H20 and precipitated by TCA to remove interfering sucrose. After centrifugation the supernatant was discarded and the precipitate solubilized by 0.2 ml of \% sodium dodecyl sulfate.
Fractions containing chlorophyll were diluted (1 : 5) with 60% acetone and brought to 80% by pure acetone. Optical density was determined at 663 and 645 nm and chlorophyll estimated by means of a nomogram 23 . 
Results
Particles from white and green tissue cultures separated by differential centrifugation exhibited very similar patterns of distribution after density centrifugation on sucrose gradients. Besides enzymatic activities in the supernatant (concentration of sucrose less than 30%) of the density gradient, three peaks of activity could be detected owing to three different enzymes (Figs. 1 and 2 ). In the region between mitochondria and microbodies which were usually characterized by succinic dehydrogenase and 
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catalase, respectively, fractions were found which synthetized porphobilinogen from 5-aminolevulinate as substrate. The very same fractions metabolized porphobilinogen which was added to the samples to uroporphyrinogen (Fig. 3) . 
